INTRODUCTION
The Weibull distribution was introduced by Waladdi Weibull, a Swedish physicist in 1951. This is one of the most widely used probability model for analyzing lifetime data and reliability of components. The basic model of Inverse Weibull distribution was studied by Keller et. al. (1982) . Further, Drapella (1993) worked on Inverse Weibull model and suggested the name as complementary Weibull distribution. This model is applicable in reliability analysis, medical sciences and modeling infant mortality rate, wear out periods, degradation of mechanical components etc. Aleem 
TRANSMUTED EXPONENTIATED INVERTED WEIBULL DISTRIBUTION
In the recent past, a significant progress has been made towards the generalization of some well known distributions. These extended distributions find their application in many lifetime problems like engineering, finance, economics and biomedical sciences. Shaw and Buckley (2009) devised the new quadratic rank transmutation map (QRTM) technique for generalizing the different classical models and provide more flexible extension of these models for life testing and best fit. According quadratic rank transmutation map technique (QRTM) approach, a random variable X is said to have transmuted distribution if its cumulative distribution function is given by:
where   x G is the cdf of the base distribution which on differentiation yields: Now using the equations (1) and (3), the cumulative distribution function (cdf) of the random variable X following Transmuted Exponentiated Inverse Weibull (TEIW) distribution is given as:
e e x G (5) Also, the probability density function of the Transmuted Exponentiated Inverse Weibull (TEIW) distribution using the equations (2) and (4) (6) reduces to one parameter Inverse Rayleigh distribution with probability density function as:   (6) reduces to one parameter transmuted Standard Inverse Exponential distribution with probability density function as: (6) reduces to one parameter Inverse Exponential distribution with probability density function as: 
RELIABILITY ANALYSIS
This section gives a comprehensive account of the survival function, hazard rate and reverse hazard rate of the transmuted exponentiated inverted Weibull distribution.
Reliability function:
The reliability function of the model is defined as the probability that an item does not fail prior to sometime t. The other names given to reliability function are the survival or survivor function of the model. Denoted by
the survivor function can be mathematically computed as:
Hazard function:
The hazard rate of the model can be derived as the ratio of the probability density function and the reliability function. Denoted by   x h , it is also termed as the hazard rate, failure rate or force of mortality and is given as:
e e e e x x h (8) 
Reverse Hazard function:
The reverse hazard rate is derived as the ratio of the probability density function and the cumulative distribution function. It is also an essential criterion for characterizing lifetime data and is given as: 
The graphical representation of survival function, hazard rate and reverse hazard rate for different values of parameters are given in figure 3, 4 and 5 respectively. 
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This can be finally obtained as: (10), we get the expected value of transmuted exponentiated inverse Weibull distribution as:
For different values of r in equation (10), we can find the other moments of the proposed model.
Harmonic mean:
The harmonic mean of the proposed transmuted model can be calculated as:
Moment Generating Function:
The moment generating function of the proposed distribution can be derived as follows: (16) Once the quantile function is computed, we can generate the random numbers for the distribution under discussion using the quantile function.
RENYI ENTROPY
The entropy of a random variable X with probability density TEIW 
be a random sample of size n taken from TEIW distribution with ordered values as
, then the probability density function of the ordered statistic is given as: The density function of the rth order statistics following transmuted exponentiated inverse Weibull distribution is obtained by using the equation (5) and (6) 
The density function of the smallest order statistics is obtained by putting 1  r in equation (20) as: 
Hence, on differentiating the equation (25) 
It can be clearly seen that the equations are not in explicit form as such the estimates of the unknown parameters are obtained by solving the normal equations simultaneously using the Newton Raphson algorithm.
APPLICATION
In this section, both the simulated as well as real life data sets are considered for the comparison of the flexibility of the proposed transmuted model of exponentiated Inverse Weibull distribution over its different sub models. In order to compare the different models, criteria like AIC (Akaike information criterion) and HQIC (Hannan-Quinn information criterion) are used. The distribution which provides us lesser values of AIC and HQIC is rendered as best. The values of AIC and HQIC can be computed as follows:
AIC=2k-2logL and HQIC=2klog (logn)-2logL, where k is the number of parameters in the probability model, n is the sample size and -2logL is the maximized value of the log-likelihood function of the model under discussion. The analysis of both the data sets is performed through R software. The MLEs of the parameters are obtained with standard errors shown in parentheses. Moreover, the corresponding log-likelihood values, AIC and HQIC are displayed in Table 1and 2.
Simulated Data Set:
In the simulation study, a sample of size 100 has been generated from the R software to evaluate the performance of the proposed model over its sub models. Choosing the values of the parameters as , the data set is obtained by using the inverse cdf method as discussed in section (8) .
The summary of the analysis is displayed in the table 1as under: 
CONCLUSION
In this paper, we have studied the new distribution that is transmuted exponentiated inverse Weibull distribution, a generalization of inverse Weibull distribution to improve the flexibility of the parent model by adding an additional transmuted parameter. Different mathematical properties like reliability analysis, moments, moment generating function and characteristic function are derived. The parameters have been obtained using the maximum likelihood technique. In order to analyze the flexibility and applicability of the proposed distribution both the simulated as well as real life data sets are considered. Due to the lesser values of AIC and HQIC in data analysis, it can be concluded that the newly developed model has superiority over its sub models.
